New Evidence for Glaciation During Deposition of the Boston Bay Group by Cameron, Barry & Jeanne, Richard A.
University of New Hampshire 
University of New Hampshire Scholars' Repository 
NEIGC Trips New England Intercollegiate Geological Excursion Collection 
1-1-1976 
New Evidence for Glaciation During Deposition of the Boston Bay 
Group 
Cameron, Barry 
Jeanne, Richard A. 
Follow this and additional works at: https://scholars.unh.edu/neigc_trips 
Recommended Citation 
Cameron, Barry and Jeanne, Richard A., "New Evidence for Glaciation During Deposition of the Boston Bay 
Group" (1976). NEIGC Trips. 241. 
https://scholars.unh.edu/neigc_trips/241 
This Text is brought to you for free and open access by the New England Intercollegiate Geological Excursion 
Collection at University of New Hampshire Scholars' Repository. It has been accepted for inclusion in NEIGC Trips 
by an authorized administrator of University of New Hampshire Scholars' Repository. For more information, please 
contact nicole.hentz@unh.edu. 
Trip A-5
NEW EVIDENCE FOR GLACIATION DURING DEPOSITION
OF THE BOSTON BAY GROUP
by
Barry Cameron and Richard A. Jeanne 




The age, glacial origin and sedimentary environments of the rocks of the 
Boston Basin have long been a subject of much controversy. The exact age of the 
Boston Bay Group is indeterminable with fossils (Cameron and others, 1975) or 
radiometric methods (Naylor and Sayer, 1976), but recent opinions range from 
Ordovician to Permian. Resolving whether or not the well-known Squantum is a 
tillite or not is significant because it would represent the only well-documented 
glacially derived Paleozoic sedimentary rock in North America. The argument over 
the marine or lacustrine environment of deposition for some of the stratigraphic 
units, e. g., the Cambridge Argillite, is still unsettled. In our opinion, all 
three problems are related and the solution to one may lead to resolving the others. 
In this guide and on this field trip, we will argue for glaciation and lacustrine 
deposits in an intermontane basin of early Paleozoic age.
Boston Basin:
The Boston Basin is bounded on the north by a thrust fault and on the south 
by a series of en echelon thrusts. The Boston Bay Group, which is over 17,000 feet 
thick, thins to the south, and is composed of the Cambridge Argillite whose lower 
half to the south changes facies into the Roxbury Conglomerate. The Roxbury is 
divided into three members which, in ascending order, are the Brookline Member (up 
to 4,700 feet thick), the Dorchester Member (up to 1,000 feet thick), and the 
Squantum Tillite (up to 400 feet thick). The source area of the conglomerates is 
to the south and southeast (Bell, 1948; Schneider, 1975; Billings, 1976; Jeanne, 
1976). Along the southern border, the Roxbury appears to conformably overlay the 
Mattapan Volcanics (Caldwell, 1964) and unconformably overlay the late Precambrian 
Dedham Granodiorite (Naylor and Sayer, 1976). The Brookline Member also contains 
the Brighton Melaphyre (or Brighton Volcanic Complex), which is a discontinuous 
series of basaltic volcanics and dikes0 These basinal rocks are characterized 
structurally by several east-northeast plunging folds and north-south and east- 
west trending faults (Billings, 1976). The degree of metamorphism is low-grade.
Age:
During the mid-19th century, the Boston Basin was considered to be of Cam­
brian age (LaForge, 1932), but the popular view changed to late Paleozoic when 
Burr and Burke (1900) reported poorly preserved tree trunks from the Roxbury 
Conglomerate. The proposed late Paleozoic age of the Boston Basin has been sup­
ported by (1) supposed lithic similarity with the known Pennsylvanian basins to 
the south, (2) two poorly preserved molds of tree trunks, which would indicate 
a range from Devonian to Permian, (3) a questionable fossil assemblage described
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by Pollard (1965) as Mississippian and (4) correlation of the Squantum Tillite 
with known Permo-Carboniferous tillites of the Southern Hemisphere and India or 
the Gondwana continents.
This late Paleozoic age is not acceptable for the following reasons: The 
lithic and stratigraphic similarity with the Pennsylvanian Norfolk and Narragan­
sett basins to the south are not convincing ( Bell, 1948; Dott, 1961; Naylor and 
Sayer, 1976). The poorly preserved tree trunk-like molds could be cylindrical 
sandstone dikes such as those reported from Cambrian rocks in New York and Ontario 
(Shrock, 1948) (see "Clastic Dikes" section below). Pollard's (1965) ill-defined 
spiriferoid brachiopod and poorly preserved cortical and seed impressions in the 
Mattapan Volcanic Complex beneath the Roxbury resemble pseudofossils produced by 
inorganic processes and, as such, do not support a Mississippian age (Lyons, 
Tiffney, and Cameron, 1976). Paleoclimatic correlation with the southern late 
Paleozoic glaciations appears untenable because this region and supposedly adjacent 
northwest Africa, via plate tectonics, were within 10 or so degress of the late 
Paleozoic paleoequator.
A more tenable older Devonian age was suggested by Dott (1961). For 
different reasons, Naylor and Sayer (1976) also suggested a Devonian age. However, 
Cameron, Jeanne, and Schneider (1975) suggested an Ordovician-Silurian age based 
on correlation with the northwest African regional glaciation of that age. This 
hypothesis is supportable if New England and Africa were once joined during a 
"Wilson cycle" (Wilson, 1966).
Radiometric dating of the igneous rocks in and along the southern margin of 
of the Boston Basin has not been successful. Fairbairn and others (1966), using 
the Rb-Sr method, did not get a good isochron line for the Brighton Volcanic 
Complex. Although they could not draw any final conclusions, they suggested that 
the Roxbury Conglomerate may not be of late Paleozoic age, being possibly closer 
to the bottom than the top of the Era. Naylor and Sayer (1976) attribute the 
difficulty with using the Rb-Sr method in these rocks to their alkalic nature 
which allowed the labile ®^Sr to leave the rock system.
Glaciation:
The determination of the glacial origin of the Squantum by Sayles in 1909 
and 1910 (LaForge, 1932) sparked a half century debate that still continues. 
Presently, many workers adhere to either a glacial origin or a subaqueous mudflow
origin for the Squantum (Dott, 1961; Caldwell, 1964). The main reason for these
alternatives is that a till and a mudflow have many features in common. Even the 
rhythmic banding in the Cambridge Argillite can be interpreted as either glacial 
lake varves or turbidites deposited by turbidity currents.
Besides the till-like appearance of the Squantum, other features suggest 
a glacial origin: dropstones (Rham, 1962), striated pebbles (Sayles, 1914), large 
angular clasts (Rham, 1962; Billings, 1976), and slump-like folds that could have 
been caused by the pressure of overriding ice. The associated Cambridge Argillite 
also has rhythmic banding resembling glacial lake varves.
Up until 1974, nobody seriously considered a glacial origin for any part 
of the Brookline Member of the Roxbury Conglomerate. However, Rehmer and Hepburn
(1974) using scanning electron microscopy (SEM), reported glacial surface textural
features on sand grains from both the Squantum Tillite and the Brookline Member. 
Cameron and others (1975) later reported possible dropstones, glacial(?) grooves,
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varve-like siltstones, and structures resembling ice wedging. These features 
contribute further evidence to strongly support the glacial history of the Boston 
Basin. It is such small-scale sedimentary evidence that we shall emphasize herein.
Sedimentary Environments:
From the discussions above several environmental models can be deduced for 
the Boston Basin. There is a consensus that the conglomerates of the Brookline 
Member are probably alluvial and were deposited close to a southern mountainous 
source. The Cambridge Argillite and the Dorchester Member in part represent 
quiet water deposition, either marine or lacustrine. The Squantum is either a 
submarine debris flow or a tillite, possibly deposited by an alpine type glacier. 
The "sandy" facies between the lower Cambridge Argillite and the Brookline Member 
may represent the paleoshoreline zone (Billings, 1976, Fig. 4).
EVIDENCE FOR GLACIATION
Introduction:
Because the outcrops to be examined on this trip are more or less along 
the axis of the eroded major eastward plunging fold in the Boston Basin, we will 
by studying the older rocks of the basin. Emphasis will be placed on the silt­
stones and their contacts with sandstones and conglomerates. The siltstone in 
thin-section is a sandy, angular, fine matrix-rich silt which in places is fissile. 
The features that may, though not necessarily, be attributed to glacial activity 
include dropstones, varve-like bedding, grooves, and ice wedge-like structure, 
clastic diker> and contorted beds.
Dropstones:
There is a total of one cobble and 6 pebbles which are excellent candidates 
for dropstones at two outcrops of siltstone (Fig. 1). Along the large Beacon 
Street outcrop (Stop #1) near the Hammond Pond Parkway, the eastern siltstone 
exposure (Fig. 2) contains a 7 - 7 V  diameter cobble and a 1" diameter pebble in 
the same horizon. Five other pebbles in siltstone are found in the outcrop 
(Stop #2) behind the homeplate area of the Boston College baseball diamond. Four 
are in the same horizon and the fifth is in a layer one foot below them (Fig. 1).
These oversized clasts are interpreted to be dropstones because they are 
isolated in a much finer grained matrix. Apparently, they were rafted on the 
surface of a water body. If they were ice rafted, they could have been trans­
ported by either bergs broken off a glacier or lake ice broken up and set free 
during a spring thaw. As the ice melted they were set free and settled to the 
bottom, depressing the underlying sediments that they settled upon. Later, 
deposited sediment draped over them. Being ice rafted, the rocks could be of any 
age, but it they were "tree rafted" they would have to be Devonian or younger.
Ice rafted dropstones would certainly indicate a cold climate.
Varves:
The rhythmic banding in the Cambridge Argillite has long been considered 
to be glacial lake varves by many geologists (Caldwell, 1964). Some, however, 
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may develop alternating silt and clay layers due to turbidity currents (Harrison,
1975). Graded bedding, however, is rare in the Cambridge Argillite (Billings,
1976). The ubiquitous occurrence of these undisturbed, alternating light and dark 
bands indicates that burrowing organisms were not present possibly due to an 
unfavorably cold climate (Billings, 1976). An early to medial Paleozoic lake 
sequence would probably be unfossiliferous. Such varve-like sedimentary layering 
is present in the siltstone of the Brookline Member (Stops #1, 2, & 4). However, 
poorly developed varving, as is common here, is also found in such modern glacial 
lakes as Malaspina Lake in Alaska (Gustavson, 1975).
Grooves:
Several examples of grooves are visible on the Beacon Street outcrop 
(Stop //l) (Fig. 2). They vary from about 2 inches to over 2 feet across, trend 
northward, and are filled with conglomerate. These could be glacial grooves or 
due to alluvial channelling.
This surface separating the siltstone and conglomerate has been considered 
an unconformity (Wadsworth, 1882; Skehan, 1975), but others have considered it to 
be a thrust fault (Mansfield, 1906; LaForge, 1932). However, in places the 
siltstone grades upward into a sandstone which, in turn, grades upward into the 
conglomerate (Fig. 2). Although the siltstone laminations are often truncated 
by erosion, there is probably no major temporal break in the section. Rather, 
the irregular contact and grooves could have been caused by fluvial channelling 
or glacial scouring in a proglacial or piedmont environment.
Dott (1961) pointed out the lack of a striated pavement for support of the 
glacial origin of the Squantum Tillite. However, these grooves within the "soft" 
Brookline Member, rather than at the base of the Boston Bay Group, may possibly 
represent such a pavement. The two siltstone masses on Beacon Street may even be 
"highs" on a deeply grooved surface. Such large grooves are possible in such a 
"soft" substrate as a siltstone (Flint, 1971). An alternative interpretation is 
that these grooves were made by broken up ice blocks scratching the surface of a 
tidal mudflat when being carried seaward by ebb tide currents (Dionne, 1972). 
However, there is no evidence to support a marine environment for any part of the 
Boston Bay Group.
Ice Wedging Structure:
A "V"-shaped vertical crack at the top of the siltstone which is filled 
with sandstone and conglomerate occurs at the Beacon Street outcrop (Fig. 2).
The siltstone laminations on either side are folded and some are broken by a 
fault on the west side. Such a structure could have been produced in a permafrost 
environment where ice in cracks expands and deforms the surrounding sediment.
Large exposed surfaces are not available to search for polygonal ground patterns 
formed by cracks in which ice wedges form.
Contorted Laminations:
Contorted laminations have been reported from the Cambridge Argillite and 
the Squantum Tillite. These irregular folds may be drag folds, penecontempora­
neous slumps in lake or marine waters, or intraformational slumps, but they may 
also be due to the pressure of glacial ice overriding lake bottom sediments.
Even if they are just penecontemporaneous slumps and slump-folds, such deforma-
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tion and contorted bedding forms in proglacial lake delta deposits (Koteff and 
Stone, 1971). Such folds are present in the siltstones at the Beacon Street 
outcrop (Stop //l). They are best developed at the western end (Fig. 2) where 
several are recumbent and some are truncated, apparently by penecontemporaneous 
erosion. Other folds, possibly slump blocks, and small faults are present in the
siltstone outcrop on the lower campus of Boston College (Stop #2). Skehan (1975) 
attributed these deformation structures to slumping while the sediments were still 
soft.
Clastic Dikes:
Two clastic dikes of light brown friable sandstone occur in the top of the 
siltstone at the Beacon Street outcrop (Stop //l). Although the sand may have filled 
in these cracks from above, possibly those of ice wedges (see above), the sand may 
have also been injected from below. Fairbridge (1974, p. 325) reported small-scale 
features on ancient proglacial sand plains, such as sand volcanoes formed as 
"...spring deposits that are commonly caused by a heavy load forcing the subsurface 
melting ice water (with sand) up through cylindrically bored escape channels marginal 
to the area that is loaded." Such features may be subaqueous or subaerial.
The poorly preserved tree trunk-like casts from the Roxbury Conglomerate 
reported by Burr and Burke (1900) might also be clastic dikes, i. e., not of organic 
origin. Similar features have been reported from rocks elsewhere (see Shrock,
1948), such as the Late Cambrian Potsdam Sandstone of Ontario and New York (Cushing 
and others, 1910; Hawley and Hart, 1934). The resemblance of the latter to tree 
trunks has been noted but never taken seriously! The origin of these structures 
has been attributed to seismic shocks which can form sand vents and craterlets 
(Shrock, 1948). The November, 1755, earthquake in the Boston area, for example, 
was so severe in Scituate that, "In swampy ground waterspouts burst out and a spring 
was started which is still flowing" (Crosby, 1928, p. 96).
Summary:
In environmental stratigraphy, as in many fields of geology, multiple lines 
of evidence must often be sought in order to solve difficult and ambiguous prob­
lems about the nature of ancient depositional environments. Because of the use 
of inductive and inferential reasoning, we may never be able to prove the truth of
our assertions in many cases (Laporte, 1968). In this study of the effect of 
glaciation on the deposition of the Brookline Member of the Roxbury Conglomerate, 
we have described the occurrence of six sedimentary features, i. e., dropstones, 
varve-like bedding, grooves, ice wedge -like structures, contorted beds, and 
clastic dikes. Although each of these features can be attributed to a different 
non-glacial origin, the factor that they have in common is a possible glacial and/ 
or proglacial origin which we favor.
DISCUSSION
As pointed out above, we believe the uniqueness of a North American Paleo­
zoic glaciation in the Boston Basin makes a late Paleozoic age untenable. Although 
a mid-Paleozoic age is now favored by many workers, paleoclimatic correlation with 
the Late Ordovician-Early Silurian glaciation in northwest Africa (Lenz, 1976) 
seems more acceptable to us (Fig. 3). There is no definite sedimentary or paleon- 
tologic evidence from the Boston Basin to refute a Late Ordovician or Early Silurian 
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Ordovician age (Fairbairn and others, 1966). A Late Ordovician age may be a lower 
limit, however, because radiometric dates of the surrounding granitic terrane indi­
cates Late Silurian to Late Ordovician dates (400-450 m. y.) (Zartman and Marvin, 
1971; Lyons and Krueger, 1976; Naylor and Sayer, 1976).
It is clear that there was a proto-Atlantic ocean of considerable dimen­
sions during the Ordovician that separated North America from Africa(Wilson, 1966; 
Dewey and Bird, 1970; McElhinney and Opdyke, 1973). In addition, North America 
was located at low latitudes during the Ordovician (McElhinney and Opdyke, 1973) 
while northwest Africa was located in the region of the southern (Gondwana) pole 
(Fairbridge, 1970, 1974; McElhinney and Opdyke, 1973). However, as pointed out 
by Wilson (1966), the Boston area contains a Cambrian Acado-Baltic (Atlantic) 
fauna, e. g., in the Braintree Argillite, which is more akin to European and 
African than American Cambrian faunas in the western Appalachians. Other such 
anomalous Cambrian faunas are located in maritime Canada. These can be explained 
if the North American, European, and African continents converged in Late Paleo­
zoic time and did not split along the same exact zone when the continents broke up 
again during the early to medial Mesozoic. The suture zone or zones would there­
fore be somewhere west of the Boston area.
Thus, based on faunal evidence, the Boston area represents, in the opinion 
of some geologists, a remnant of proto-Africa. This is supported by the evidence 
for glaciation during the deposition of the sedimentary rocks of the Boston Basin. 
The source of the coarse elastics for the Boston Basin is to the south and the 
supposed glaciers must have moved northward. Those of the northern African Sahara 
during Late Ordovician time also moved northward with respect to our present poles.
PALEOGEOGRAPHIC RECONSTRUCTION
Glaciers must have covered a region of some extent and relief to the south, 
and an intermontane lake probably existed to the north that must have been fed by 
glacial melt-waters. Occasionally, the glaciers, possibly alpine in nature, 
extended down to the lake margin, e. g., evidence described herein for glacial 
activity in the lower Brookline Member. During ablation when glaciation was exten­
sive, till was deposited in the basin, such as at Squantum. Normally, however, 
most of the till was deposited some distance to the south and reworked by melt­
water streams on an outwash plain that extended northward to the lake margin, form­
ing the thick conglomerate-sandstone sequence of the Brookline Member. In the pro­
glacial environment, permafrost conditions must have prevailed from time to time, 
as indicated by such features as ice wedging.
To the north, varves and possibly turbidites were deposited in a lake basin 
with some of the fine-grained sediments along the lake margin slumping downslope 
into deeper waters. Occasionally, ice rafted stones from icebergs were dropped 
into the lake bottom sediments. As the glaciers advanced and receded the lake 
shores must have also varied. The more argillaceous Dorchester Member and the 
upper Cambridge Argillite suggest a southern shoreline that transgressed signifi­
cantly southward at least two times.
The Brookline Member may represent a progradational situation due to signi­
ficant glacial activity to the south. The overlapping southward of the upper Cam­
bridge Argillite over the Brookline Member suggests diminution of glacial activity 
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Mileage Log
This mileage log is designed to start at Boston University. Mileage was 
taken from a car's odometer and the hundredths of a mile are estimated, especially 
where turns occur in rapid succession. The outcrop stops of this field trip are 
in the USGS Newton 7 1 / 2  minute topographic guadrangle map (1956).
*CuMi *InMi
0.00 0.00 Start at corner of Granby Street and Commonwealth Avenue (Boston
University Stone Science Building at NW corner of intersection; 
Boston University Warren Towers dormitories are across the street 
at #700 Commonwealth Avenue). Head west (outbound) on Commonwealth 
Avenue.
1.1 1.1 "Y" intersection with Brighton Avenue. Bear left and stay on
Commonwealth Avenue.
*
CuMi = Cumulative Mileage; InMi = Incremental Mileage.
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Turn left onto Chestnut Hill Avenue. (You can now follow the course 
of this trip with the locality map on the next page.)
Cleveland Circle; turn right onto Beacon Street.
Chestnut Hill Reservoir works on right and ball playing field 
on left. Continue on Beacon Street which follows the periphery 
of the reservoir.
Boston College on right. Stop 2 of this field trip is the outcrop 
behind the baseball backstop to your right. Stay on Beacon Street 
and pass Boston College area.
Intersection with Hobart Road on right (becomes Hammond Pond Park­
way to the left). Continue through intersection.
Park on roadside on the right next to the beginning of the outcrop.
Stop //I Outcrop of siltstone and conglomerate facies of Brookline 
member of Roxbury Conglomerate for about 700 feet along the road­
side from where you parked westward to where Beacon Street and 
Bishopsgate Road Intersect.
Two masses of siltstone occur beneath conglomerate that is 
continuous across the middle and top of this outcrop (Fig. 2). 
Because the conglomerate at this outcrop will be described in 
detail by others in this guidebook, we shall confine cur discus­
sion mostly to the siltstone facies and its contact with the over- 
lying conglomerate. The contact has been considered in the past 
either an unconformity or a thrust fault. Although the siltstone 
laminations are often truncated by erosion, they grade upward in 
places into sandstone and conglomerate. The irregular contact 
could have been caused by fluvial channeling or glacial scouring. 
Grooves that resemble glacial grooves are visible at several loca­
tions (Fig. 2), but these could also have been caused by channeling, 
especially the easternmost groove.
Throughout this outcrop, the undisturbed siltstone laminations 
approach, to varying degrees, varve-like couplets suggestive of 
glaciolacustrine sedimentation although they may be turbidites.
In addition, occasionally there are small-scale cross-laminations 
and small to large-scale slump-like and/or fold structures.
In the easternmost siltstone mass there are two large clasts, 
a pebble and a cobble (Fig. 1). These occur in the same horizon 
near the top (Fig. 2), rest on depressed laminations, and have the 
upper laminations draped over them. They are interpreted to be 











The top of the eastern part of mass
contains two clastic dikes. The eastern one is filled with 
friable sandstone. The western one also contains friable 
sandstone, but its widening top is filled with conglomerate. 
This wedge-shaped crack has contorted siltstone laminations 
on either side with some on the western side faulted. It is 
interpreted as a possible ice wedging structure.
Folds in the siltstone are especially well-developed at the 
western end of the outcrop. They could be folds due to slumping 
(possibly in a glacial lake), drag folds, or folds formed by the 
pressure of overriding glacial ice. Some of the small contorted 
horizons near the westernmost stone stairway on Bishopsgate Road 
are truncated, apparently by penecontemporaneous erosion.
0.00 Return to car. Make a "U"-turn on Beacon Street (watch care
fully for fast moving traffic) and head east.
0.1 Intersection with Hammond Pond Parkway. Continue east on Beacon
Street until you are in the Boston College area and can see the 
Chestnut Hill Reservoir again. /'"
0.9 Turn left into Boston College parking lot entrance.
0.02 Turn right into parking lot, driving down hill, bear right and
drive along the side of the playing field.
0.08 When (tall metal chain link
fence behind home plate) park. (If you are using the 1956
Newton 7 1/2 min. quadrangle map, note that the two western ponds 
of the Chestnut Hill Reservoir have been filled in and are now 
part of the Boston College Lower Campus.)
Stop #2; Walk over to the wooded hillside due east from the
northeast corner of the football stadium where two outcrops
of siltstone occur on the hillside. The larger one to the
left is behind the small metal (chain-link) fenced-in area.
Its western third contains slump folds and possibly slump
blocks (Skehan, 1975, Stop 8). These may be due to soft 
sediment deformation soon after deposition which is common in
glacial lake deposits. However, there are some minor faults
with 1-2 inch displacements, and these rocks are slightly
metamorphosed - low grade as indicated by epidote and chlorite
along some bedding and joint surfaces. Mansfield (1906), LaForge
(1932), and Bell (1948) interpreted an east-west trending fault
through here, but Skehan (1975, P. 18-21) notes a north-south
fault about 1,000 feet west at the steep slope on the other
side of the stadium.
The siltstone Is cleaved (Skehan, 1975), grayish pink, 








are no conglomerate beds, but 5 isolated pebbles (Fig, 1) occur 
in the middle of the larger siltstone outcrop (Skehan, 1975, p. 18). 
Four are in a single layer while a fifth is in a layer 12 inches 
below them. The siltstone laminations beneath them are depressed 
downward and those above drape over them. We interpret them to be 
dropstones, possibly ice rafted.
InMI
0.00 Return to car, drive through parking lot, and return to Beacon
0.15 Turn right on Beacon Street.
0.35 Intersection with Hammond Street. Go straight.
0.45 Turn left at intersection with Hammond Pond Parkway (becomes Hobart
Road to the right).
0.1 Park on grass shoulder to the right just beyond 4th utility pole
south of Beacon Street.
Stop #3: Newton Webster Conservation Area (refer to Rehmer &
Roy, this volume, Fig. 3, for a geologic map and trail for this 
area.) Beware of POISON IVYJ Walk to the beginning of the un­
marked, dirt trail about 15 feet south of the utility pole and 
head southwest on the trail for about 225 feet until it branches 
to the right (Fig. 4) by the beginning of the east-west trending
outcrop. (If you
125 feet too far.)
small stream, you have gone approximately
Proceed about 340 feet in a westerly direction along the path 
until it jogs right for about 10 feet and then continues westerly 
again. At this point, there is an exposure of the Brighton 
Volcanics on the right. (It is massive except at its top, exposed 
about 100 feet west, where it is amygdaloidal.) After about another 
160 feet westward, a north-south metal, chain-link fence will be 
encountered. Go through the opening to the right and continue west 
for about 235 feet to a small clearing beneath a cliff on the right 
(North). (Be careful of the steep cliff with about a 20 foot drop 
on the left.)
At this location the basaltic volcanic horizon is overlain 
by slightly purplish maroon sandstone which is, in turn, overlain 
by conglomerate. The top of the basalt is amygdaloidal and con­
tains sandstone fragments, while the base of the sandstone 
contains basaltic fragments (clinkers?). The sediment above 
the volcanic horizon varies from shale (fissile) to fine-grained 
sandstone to coarse-grained and pebbly sandstone. Ripple marks 
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To the west, under the large overhanging ledge, pebbly sand­
stone grades eastward, over a distance of about 10 feet, into 
horizontally laminated sandstone with many pebbles "floating" in 
the finer sandy matrix. Good examples of dropstone-like pebbles 
can be seen about one foot above the ground immediately beneath 
the right side of the overhang. Being that these isolated pebbles 
are in a sandstone, rather than in a varved (?) siltstone, we 
hesitate to interpret them as ice-rafted dropstones. They could 
have been deposited by a water current at the transition between 
the low and high flow regimes0
Return to car by walking back along the trail to Hammond Pond Pkwy
Proceed Hammond Scattered
outcrops of the Brookline Member of the Roxbury Conglomerate will 
be seen along this road for the next mile.
A sandy facies of the Brookline Member is on the inside of this 
curve in the road and a basaltic intrusive occurs on the outside 
of the curve (rear stop 9C of Skehan, 1975).
Bear right and take access road to Route 9 west.
Enter (carefully) Route 9 (also called Boylston Street) going west
Roxbury Conglomerate on right.
Roxbury Conglomerate on right.




Don't take overpass, but bear slightly to the right and take service 
road (parallel to Route 9) downhill.
Go straight ahead at intersection with Chestnut Street.
Go straight ahead at intersection with Quinobequin Road and drive 
slowly up the access road to Route 9, keeping to the right.
Crossing over the Charles River.
Park as far to the right as possible just before the outcrop.
Stop 7/4; This outcrop (briefly reviewed by Skehan, 1975, Stop 22E) 
is divided into two parts: the first is on the north side of Route
9 between the Charles River and William Street, the second is along 











contains northward dipping conglomerate cut by a vertical basaltic 
dike (with xenoliths). The dike-conglomerate contact is offset 
to the west by a fault which can be seen on top of the hill above 
the road cut. Low grade metamorphism, probably associated with 
the faulting, is indicated by the chrysotile and chlorite present 
in veins and along slickensided, surfaces in the basalt.
The second part of this stop, west of William Street, does 
not exhibit the intensity of metamorphism that is found east of 
William Street. The sequence here starts with soft, essentially 
uncemented, purplish, fissile, siltstone (1 to 2 feet thick) with 
varve-like bandingo It is overlain by well-indurated, horizontal 
and cross-laminated, pebbly, arkosic sandstone (1-1/2 to 12 feet 
visible). The sandstone, in turn, generally grades upwards, al­
though there is an abrupt contact in places, into a pebble conglo­
merate about 35 feet thick which becomes a pebbly cobble conglomerate 
at the top of the section.
The soft siltstone (N80W, 55N) was augered to a depth of 5 
feet parallel to bedding 2-1/2 inches below the hard sandstone 
without becoming noticeably harder. This will be demonstrated 
on the field trip. We cannot explain why this silt is so uncon­
solidated. Even if the Boston Basin were late Paleozoic in age, 
as believed by many geologists, we still could not explain why 
this siltstone is so unconsolidated in comparison to all of the 
other siltstones visited on this trip. Although varve-like bedding 
is present in the siltstone, dropstones have not been found here.
InMi
Return to car.
0.00 Proceed (carefully) onto Route 9 going west, as you cannot make a
U-turn on Route 9 in this vicinity in order to return to Boston.
0.35 Bear right and get onto the Route 128 southbound ramp.
0.15 Go onto Route 128 from ramp, but keep to the right.
0.1 Take exit #55E. (//52 on 1956 USGS Newton 7 1/2 minute Quadrangle Map).
0.2 Go onto Route 9 eastbound from ramp. (You have to go this way.)
You are now heading east and back to Boston.
4.8 Turn left onto Chestnut Hill Avenue.
0.75 Intersection with Beacon Street. If you take a right, it will take
you to Kenmore Square and downtown Boston.
0.25 Turn right onto Commonwealth Ave. and continue on Commonwealth Ave. to
reach Boston University, Kenmore Square, and downtown Boston.
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